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Project Introduction

In this project, we will focus on the development of two technologies that will
be key for a future Spaceborne Two Step Laser Tandem Mass Spectrometer
instrument by: 1) implementing a laser breadboard demonstrating the timing
requirements for the two step mass spectrometer scheme and 2) leveraging
photonics optoelectronics packaging technology for eliminating the use of
epoxies in the nonlinear frequency conversion module.

Laser desorption/ionization (LDI) time of flight mass spectrometry (LD-TOF-
MS) instrument development toward flight configurations is a natural and
relevant advancement over existing flight mass spectrometers, which typically
require a somewhat greater complexity to generate a gaseous sample (or the
volatile components released by heating). In contrast, LDI can generate ions
directly from a solid sample without imparting overly destructive levels of heat
into the analyte-bearing materials.

In this IRAD, we plan to further refine our laser requirement, design, build and
fully characterize a time synchronized mid-infrared and ultraviolet laser
transmitter for the two-step laser tandem mass spectrometer (L2MS)
instrument.

It is worth noting that ultraviolet lasers are becoming increasingly important to
Goddard’s contributions to spaceflight mass spectrometry, and this proposal
addresses a central challenge to UV laser implementation in an in situ
planetary environment. The outgassing-free assembly technique that will be
demonstrated as part of the proposed effort promises to benefit the L2MS as
well as the family of MOMA-derived mass spectrometers that promise to play
critical roles in the scientific payloads of future planetary missions.

Anticipated Benefits

On the surface of Mars, follow-on investigations emphasizing astrobiology are
likely to develop from a successful MSL and SAM campaign to “follow the
carbon” in the coming weeks, months, and years. In addition to Mars, exciting
planetary targets, comets, and asteroids are likely to harbor a diverse
inventory of exogenous and perhaps endogenous organic molecules that will
push the mass range and resolution limits of existing spaceflight MS
techniques.

The technologies we are developing in photonics packaging, without use of
epoxies, are of interests to commercial space industry, especially in the area
of generating UV radiation. Optical damages due to highly energetic UV
photons interacting with outgassing contaminants have been problematic for
many spacebased instruments. This approach may potentially minimize this
problem and improve reliability for UV lasers in space.
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Primary U.S. Work Locations and Key Partners

Organizations

Performing Work Role Type Location
Y¥Goddard Space Flight Lead NASA Greenbelt,
Center(GSFC) Organization = Center Maryland

Primary U.S. Work Locations

Maryland
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Organizational
Responsibility
Responsible Mission
Directorate:

Mission Support Directorate
(MSD)

Lead Center / Facility:
Goddard Space Flight Center
(GSFC)

Responsible Program:

Center Independent Research &
Development: GSFC IRAD

Project Management

Program Manager:
Peter M Hughes

Project Manager:
Terence A Doiron

Co-Investigators:

Scott A Merritt
Steven X Li
Stephanie A Getty
Ricardo D Arevalo
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NTR 1438265387
(no url provided) (TRL)
Start: 2
Project Website: Current: 2
Estimated End: 4

http://sciences.gsfc.nasa.gov/sed/

1356789

Rescarch  Development . Demo g Test
Technology Areas
Primary:

e TXO08 Sensors and
Instruments
- TX08.1 Remote Sensing
Instruments/Sensors
L- TX08.1.5 Lasers
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